By WARFIELD T. LONGCOPE 1 (From the Medical Clinic, the School of Medicine, Johns Hopkins University and Hospital, Baltimore) (Received for publication January 15, 1936) The observations recorded in the preceding section form a fairly satisfactory background for further investigations. In these studies, which may be regarded as controls, it was found that the titer of the antistreptolysin of the serum varied within narrow limits from one normal person to another, 75 per cent giving titers between 25 and 50 units. It was, in addition, noted that the antistreptolysin titer remained fairly constant in the same individual from month to month, provided a hemolytic streptococcal infection did not supervene. The antistreptolysin in the serum from patients affected by a variety of chronic diseases behaved in much the same manner as in normal persons, for only 14 out of 84 patients gave titers above 100 units, and none gave titers of 200 units or over. The serum from a limited number of acute infections, caused by agents other than hemolytic streptococci, were also examined, often at frequent intervals during the course of the disease. Though there was a tendency for the antistreptolysin content to remain within normal limits, both during the acute stage and during convalescence, 43 of 66 cases giving titers between 25 and 50 units, it was noted that the variations from person to person were a little more frequent than they were in the normal individual or in the chronically diseased. Titers slightly above those of the normal adult were occasionally encountered, 22.7 per cent of 66 cases giving titers above 100 units and 2 patients giving titers of 250 units. With this information in hand it was possible to consider the problem presented by patients with infections caused by hemolytic streptococci for we may conclude, as have others, that the antistreptolysin titer of the serum 1 The titrations of antihemolysin were made with the technical assistance of Cyril Skala. of the adult under normal conditions usually lies between 25 and 50 units and rarely exceeds 100 units. Persons with chronic disease or acute infections, not known to be associated with or complicated by hemolytic streptococcal infections, are more likely to show slightly higher titers than the normal.
We have selected several forms of hemolytic streptococcal infections for study. There are 19 cases of erysipelas, 18 cases of scarlatina, 14 cases of acute tonsillitis due to B. hemolytic streptococci, and 7 cases of miscellaneous infections due to hemolytic streptococci, from two of which minute hemolytic streptococci were recovered in pure culture by Dr. Long and Dr. Bliss. It was not possible, unfortunately, to follow any of these patients for long periods after recovery and since, as was originally pointed out by Todd (1) and has been emphasized by Coburn and Pauli (2) , the antistreptolysin content of the serum may not rise until the patient has passed well into convalescence, our observations in many instances are incomplete. They serve, however, a certain purpose.
In Table I , the antistreptolysin titers of the serum from 19 instances of erysipelas are recorded. The sera were examined at times varying from the second day of the disease to the third month following recovery. It will be seen that in the first week of the disease, the sera from 6 out of 12 patients gave titers well above 100 units; in the second week 6 out of 8 gave titers above 100 units; and 5 of these gave titers of 200 units or more; in the third week 5 out of 5 gave titers above 100 units and four of these gave titers of 200 units or over. After the third week 3 out of 4 gave titers above 100 units and 1 of these gave a titer of 250 units. The In tonsillitis these elevations were even less common than they were in erysipelas and scarlatina (Table III) . There is, however, again a tendency for the titer to rise during the latter part of the disease or in convalescence. Five of the fourteen cases gave titers above 100 units in the second or third week and three of these gave titers of 200 or above. Case 12 demonstrates very well the rise of the antistreptolysin titer in the third week of the disease and the persistence of high titers (after recovery) for three months.
In the group of miscellaneous infections due to hemolytic streptococci there are only 7 cases (Table IV). Three of these showed an increased Lancefield (4) in Group F, may possess a very high antistreptolysin content. In fact, the serum from this patient (Number 4) gave the highest antistreptolysin titers that we have so far encountered. The serum from the second patient (Case 6) infected witlh minute hemolytic streptococci showed no increase in antistreptolysin above the normal on the single occasion upon which an examination was made.
and least frequently in acute tonsillitis and miscellaneous streptococcal infections.
The observations of Coburn and Pauli (2) These observations upon infections known to be associated with hemolytic streptococci, which are summarized in Table V , furnish results that are comparable to those previously published. During the first week of the acute infection the antistreptolysin was not often increased. By the third week of disease or of convalescence the titer increased and in one-half of our cases was found at this time to be above the upper normal limit of 100 units. In 13 or 22.4 per cent the titer was 200 units or above. Exact information as to the variations in the antistreptolysin content of the serum in these infections, as to the period in the infection at which the rise first occurs, and as to the duration of an elevated titer after the infection subsides is difficult to obtain, and much more study is required before one can completely comprehend this problem. It appears, however, from these figures that antistreptolysin is most regularly increased in erysipelas, next in scarlatina, Table VI that the antistreptolysin content of the serum was regularly elevated in all these conditions, except rheumatoid arthritis. In rheumatoid arthritis this was true of the serum from less than one-half of the 55 patients studied; in the active rheumatic affections it was true of the sera from the majority of the 60 cases (85 per cent). The table shows almost precisely the reverse of the conditions as they existed in the chronic diseases and in the acute infections that were not caused by hemolytic streptococci. As a matter of fact the increase in the antistreptolysin content of the serum was much more striking in active rheumatic fever than it was in such acute infections caused by hemolytic streptococci as scarlatina, erysipelas and tonsillitis; for in 31, or over 50 per cent, of the acute rheumatics the titers were 200 or above. Table VII gives comparative figures for the highest titers obtained during the acute phase of a rheumatic infection (in the majority of cases rheumatic heart disease) and in chronic inactive heart disease (18 cases). Even though the number of cases of chronic inactive rheumatic heart disease is small, the difference, which has previously been pointed out by Coburn and Pauli in a much larger series, is striking. Figure 1 shows the changes taking place from week to week and from month to month in the antistreptolysin titer of the serum from 47 cases of active rheumatic infection. The changes correspond very well to those that have been previously described (2) , and show that during the first few months of an exacerbation, for in only five was the attack thought to be primary, the titer was almost invariably high. With improvement or recovery from the attack the titer tended to fall, at times rapidly, but at other times quite slowly, for in two cases the titer remained above 200 units for 6 months and in 6 cases above 100 units for almost a year. In three cases the titer did not rise above 100 during the course of the observations. The highest titers were observed in the most serious cases with prolonged clinical course.
These observations add nothing to what has al- ready been published on this subject, but they are of value since they furnish data derived from patients with rheumatic fever in Baltimore and may therefore be used for comparative purposes in a study of the antistreptolysin content of the serum from cases of hemorrhagic nephritis, occurring in the same region.2 2 It has become obvious that these control studies of the antistreptolysin content of the serum from normal individuals, from patients suffering from chronic diseases and from infections other than those due to hemolytic streptococci, as well as from infections due to hemolytic streptococcus and from rheumatic fever are important, for Coburn and Pauli (10) (5) .
The first is the more common. This form follows in its general symptomatology and course the descriptions usually given of the disease. The onset follows within 5 to 21 days a more or less severe infection of the tonsils, respiratory tract or more rarely of the skin. It is the form that complicates scarlet fever. The infection preceding it is in the vast majority of cases due to hemolytic streptococci. pitting. There is a precipitous rise in blood pressure, occasionally acute dilatation of the heart and sometimes dyspnea. Costovertebral tenderness is frequent. There is albuminuria, sometimes of only moderate degree, but the urine contains numerous red blood cells, casts of many varieties and frequently many leukocytes. Rarely hemorrhages and exudates are seen in the retina. In the severest cases, there is reduction of phthalein excretion, elevation of nonprotein nitrogen of the blood and a low urea or xylose clearance.
Milder forms are quite common. In these there may be no fever, only slight facial edema, only transient hypertension, and no alteration in the renal function except for the inability to concentrate the urine normally. The hematuria, albuminuria and cylindruria are distinctive.
The particular features that distinguish this variety from the second form are the preceding acute infection always accompanied by a more or less severe constitutional reaction, the sudden onset, the time of which is often unmistakable, and the rapidity with which many cases improve. In rare instances the patient dies either from the original infection, an associated infection such as pneumonia, or in acute uremia. Much more often the improvement from the acute stage even in severe cases is comparatively rapid. The patient may later pass through various phases of the disease and experience exacerbations with recurring streptococcal infections, or in unfavorable cases pass into a nephrotic stage much like that observed in the second form. Eventually, however, recovery or complete quiescence takes place in a fair majority of patients (85 per cent of 61 cases of this type). Once complete recovery has been established, recurrences and exacerbations have not been observed, even though the patient might suffer at one time or another from an acute infection due to hemolytic streptococci.
The second form (designated Type B) is distinctly less common. Two distinguishing features are; first, that the disease is not usually preceded by any infection of which the patient is aware, and secondly, that the onset is so insidious that the exact time of its appearance can not often be accurately ascertained. In the majority of instances the patient first notices swelling of the feet, which gradually involves the entire body.
In other instances albumin is found accidentally in the urine, and edema appears later. Usually, there are no other initial symptoms. The blood pressure is normal or only moderately elevated, the retinae show edema, but no exudates or hemorrhages. Albuminuria is marked, there is hematuria of varying degree and cylindruria. The renal function, otherwise, is rarely affected. Careful examination usually reveals some chronic or indolent infection. This usually affects the accessory facial sinuses, the tonsils or the lower respiratory tract. The infection is often, but not always associated with hemolytic streptococci, sometimes of the alpha type. At times only the minute form of hemolytic streptococci, described by Long and Bliss (5a) , has been obtained in culture. The course is often punctuated by acute exacerbations with increased blood pressure, gross hematuria and increase in albuminuria. Though the persistent dropsy is one of the characteristics of this type of the disease, edema may almost disappear, spontaneously, following such an acute exacerbation. Edema usually persists for months and may be present off and on for years. The patient may die in the subacute nephrotic stage a few months or a year or two after the onset, or may progress to a quiescent stage, with little or no edema, and only moderate hypertension, but with marked albuminuria and constant microscopic hematuria that varies in degree from time to time. Under these circumstances, the disease often terminates with hypertension, and the patient dies in uremia with some edema. In 25 cases of this type there were no complete recoveries, for the disease was fatal or resulted in a slowly progressive chronic and incurable nephritis in all.
It has seemed desirable, therefore, to consider the antibody response to streptolysin as it was observed in three separate groups of cases of nephritis. Types A and B include all the instances of hemorrhagic nephritis of which there were 97. Type C does not include any instances of hemorrhagic nephritis.
There were 78 cases of acute active hemorrhagic nephritis belonging to the form first described (Type A). Thirty-six of these patients have recovered, 17 of them having been followed 283 Table VIII gives a resume of the principal data bearing directly on the problem under investigation in all patients grouped in Type A. The infections preceding the onset of the acute nephritis in the 78 patients designated as Type A were: scarlatina in 6 cases, erysipelas in 2 cases, and a severe tonsillitis, sinusitis, bronchopneumonia or infection of the skin in 59 cases. In three cases the acute nephritis, which was quite severe in one instance, developed during an acute attack of rheumatic fever with rheumatic heart disease. A severe acute infection, therefore, was known to precede immediately the onset of the symptoms of acute nephritis in 70 of the 78 cases. Excluding the instances of scarlatina, erysipelas and rheumatic fever, cultures were obtained either from the infected tissue or from the seat of the infection at different periods during the 19 cases. In several instances these infections were unsuspected by the patient. These chronic infections were usually associated with hemolytic streptococci, for in 15 of the 19 cases hemolytic streptococci of one or another type were cultured in significant numbers and often on several occasions from the nasopharynx, tonsils, or from the discharge from the sinuses. In Type C have been placed a miscellaneous collection of cases of renal disease, including pyelonephritis, bichloride of mercury nephrosis, amyloid nephrosis, and indeterminate forms of Bright's disease seen in the chronic edematous stage. There were 18 of these cases, many of which were observed for several months.
Table VIII presents the highest antistreptolysin titers of the serum from the nephritic patients belonging to all three types. It will be seen immediately that the greatest number of high titers was obtained with the serum from patients studied during the acute phase of the disease (Type A). All patients in Type A examined during this stage of hemorrhagic nephritis, including those that died during the acute phase, those that progressed to a chronic course, and those that recovered, have been placed in this section. There were 36 patients, 26 of whom, or 72.2 per cent, gave titers above 100 units, and 15 of whom, or 41.6 per cent, gave titers above 200 units.3 Of the total number, 17 recovered, 13 progressed either to a quiescent or chronic stage, 4 died during the acute attack, and 2 are at present still in the acute phase of hemorrhagic nephritis.
In the chronic or quiescent stage of the disease (Type A) high titers were occasionally met with in some patients, but they were much less common than during the acute stage. Only 9 of the 31 cases gave titers above 100 units, and only 1 patient gave a titer above 200 units. In the healed stage of the disease (Type A) after complete recovery, high titers were still less common, for only 6 of the 36 cases gave titers above 100 units. Five of the six cases that gave titers above 100 units were examined within one year after the onset of the nephritis.
The situation in this group of patients (Type A) is somewhat analogous to that noticed in rheumatic fever. Though the increase in antistreptolysin in the serum from patients with acute hemorrhagic nephritis is not quite so common and does not often reach quite so high a titer as it does in acute rheumatic fever, the results approximate more nearly rheumatic fever than any of the outspoken instances of infections due to hemolytic streptococci that we have studied. In addition, the same relationship holds between the two diseases in the acute and healed stages.
When the antistreptolysin response in the active stage of the disease in patients belonging to Type B, with latent onset, is compared with that in the acute hemorrhagic form, Type A, the difference is very striking. The determinations were frequently made at approximately the same time after onset of the disease in these two groups. In the patients with latent onset the highest titers rarely exceeded 100 units and in no case were they above 200 units.
Finally the 18 patients in the miscellaneous group of nephropathies, termed for convenience Type C, present interesting features. Repeated determinations of the antistreptolysin titers were made on many of these patients over several months, and consequently it scarcely seems possible that the unusual results are due to chance findings. Both the highest and the lowest titers are recorded. The characteristic feature is the very low titer of the serum obtained in several patients. This is frequently comparable to the low titers obtained by Lippard and Johnson (6) in infants under 18 months of age. All of these patients with very low titers were edematous. In some patients the antistreptolysin persisted at abnormally low titers for months. The serum from one patient gave titers that varied between 5.5 units and 10 units in 14 tests over a period of four months. A second patient gave titers on 9 occasions varying from 8 to 10 units over a period of 6 months, and a third patient gave titers on 7 occasions varying from 10 to 12.5 units over a period of 6 months. No explanation can be offered for these abnormally low titers of antistreptolysin.
Since it was desirable to obtain information concerning any possible relationship that might obtain between the variations in antistreptolysin The curves for the patients who have recovered have been charted in Figure 2 . In general the trend of the curves simulated that obtained in acute rheumatic fever, inasmuch as the antistreptolvsin titers in the majority of the patients were high in the first weeks or even months of the disease. As convalescence was established and as recovery took place, the curves tended in several cases to decline to the normal levels. One to five years after complete recovery was established, the titers from all but two of 29 cases were within normal limits, and in 24 cases lay between 16.7 and 50 units. Though the general appearance of the curves resembles that in acute rheumatic fever, it was found, as the chart shows, that the original titers were not so high in acute hemorsome patients, suffering from much the same form of infection preceding the attack of nephritis, showed totally dissimilar curves, with high titers in one and persistently low titers in another (Figure 2 , Number 4, and Figure 4 , Number 19). The rapidity with which the titers fell to low levels did not seem to be regularly allied to the form of infection caused by hemolytic streptococci, to the severity of the nephritis, or to the rapidity with which the patients recovered from the nephritis (Figure 3) . After comparatively mild infections, followed by attacks of nephritis of only moderate severity with rapid recovery, the antistreptolysin titer remained high in some patients for months, whereas in others, having severe infections followed by alarmingly severe attacks of Another interesting irregularity was the sudden secondary rises in titers after the patient had recovered and after the antistreptolysin content of the serumlhad dropped to a normal figure. This streptococci in the pharynx of these patients might account for such irregularities. Examnination of the bacteriological flora of the throat from the patients who have recovered have been made in many instances by Dr. Long, within a few months or weeks of the timie that the titers of the serumn were determined. Seventeen of the cases have given at least one positive culture; 16 of the cases did not at any time show hemolytic streptococci, and in three cases cultures were not obtained. occurred in seven patients. In one (Figure 2 , Numiber 6) the secondary rise could be explained by the fact that the patient contracted an attack of impetigo due to hemolytic streptococci. This infection was not accompanied or followed by signs of exacerbation of hemiiorrhagic nephritis.
One of the other four patients had rheumiiatic fever, but the rise of titer in the remaining 5 cases was not connected, as far as could be discovered, with any infection due to hemolytic streptococci ( Figure 3 , Number 20). In one patient (Figure 2 , Number 15) the secondary rise was of comparatively short duration. It is, however, possible that the mere presence of hemolytic gave, on at least one occasion, a positive culture for B. hemolytic streptococci, it hardly seemls possible that the temporary carrier state could account for high antistreptolysin titers. All of the patients with high titers after recovery showedl hemolytic streptococci in the throat culture onl one or more occasions, but in three of the five cases in which an adequate explanation was not found, the examinations and titers were made within 4 to 7 months of the acute attack of nephritis. In one instance, Figure 3 , Number 20, the high titer was obtained 2 years after the attack.
The antistreptolysin curves for 19 patients in whom the acute hemorrhagic nephritis (Type A) 287 progressed to a quiescent stage, became chronic or caused death, are charted in Figure 4 . They present a somewhat different appearance from those in Figure 2 , for the curves usually remain persistently higher or are broken by sudden eleva- tions which are coincident with remitting acute infections accompanied by exacerbations of the nephritis. This is especially noticeable in Cases 19, 27 and 31 ( Figure 5 ). It is also to be observed that high titers persist in some cases for many months or years ( Figure 5 , Number 27) and were found in one case ( Figure 4 , Number 36) from 4 to 7 years after the primary attack of nephritis. In a few cases, notably Numbers 17 and 26 (Figure 4 ), the titers never rose above normal. One of these patients has been followed for 3 years. From a study of the curves of the antistreptolysin titers in these 36 patients, 17 of whom recovered (Figure 2) , 19 of whom are now in quiescent stage, have progressed to a chronic stage or are dead (Figure 4) , it may be said that no very constant relationship was found to exist between the form of the disease and the curve of the antistreptolysin titer. In the miajority of all antistreptolysin titer to fall as the patient recovered, but high titers were obtained weeks or months after complete recovery had been established, and occasionally there was a secondary rise, months or even a year or two following complete recovery and after the titer had previously reached normal.
While the disease was still quiescent or when it progressed to a chronic stage, the antistreptolvsin titer remained at a high level in a fair proportion of instances, and in some persisted at these levels for years.
It is important to bear in mind that in the vast majority of these patients comparatively severe infections by hemolytic streptococci preceded the onset of the nephritis by an interval of a few days to a few weeks, and that in many of the chronic cases evidence of infection persisted throughout the course of the disease. present an interesting problem. Antistreptolysin titers were determined in at least 8 of them during the first three months of the disease, or as near this time as could be determined from the histories ( Figure 6 ). The characteristic of these cases (Type B) was the persistently low level of the antistreptolysin titer. In only 5 out of the 19 cases did the titer rise at any time above the normal level, and in 2 this occurred just before death. It will also be noted that these low levels persisted for months and years. Two cases are of particular interest, Numbers 9 and 6 ( Figure 6 ). Patient Number 9 experienced, during the fourth month of her disease, a severe acute attack of tonsillitis due to B. hemolytic streptococci. This was accompanied by gross hematuria. Immediately after this acute attack, the antistreptolysin titer rose from 12.5 units to 16.7 units, and during the next two weeks rose abruptly to 100 units. During the following two months the titer varied from 50 units to 33.3 units, but at no time, even after the acute infection, did the titer rise above normal. Patient Number 6 had shown variations in titer between 10 and 25 units for about 2 years when suddenly after an infection about a tooth, which later was extracted, the titer rose from 50 to 125 units, where it has remained for 8 months.
Another interesting feature is the very low titer which at times these patients may show. Titers between 7 and 10 units were obtained on one or several occasions with the blood serum from 4 of these patients (4, 5, 6, 9) .
The explanation for the persistently low titers in the patients of this type is not clear. Practically all of them have had or now have more or less marked edema though, in several, during the latter stages of the disease this has been confined to slight pitting over the shins. In all, the plasma proteins have been reduced below the normal level. Though many of them have infections, often caused by hemolytic streptococci, the local reaction to the infection is sluggish, and, as has been pointed out by Winkenwerder, McLeod and Baker (5), the onset of the disease, being insidious, is quite different from that observed in the patients grouped in Type A. It is possible that the reactive processes of the body are partially suppressed in this group. This might result in an ineffective reaction against the infection as well as against the lesions in the kidney; and the low titers of antistreptolysin may be actually another indication of the lack of response of the protective mechanism. Another explanation might be found in the possibility that the infection and the accompanying nephritis is primarily associated with an organism other than the hemolytic streptococcus. Rake and Blackman (7) have recently recalled attention to the fact that acute hemorrhagic nephritis may occur as a result of infections by pneumococci, and Seegal (8) supports this view. Blackman (9) has been able to produce experimentally in rabbits through the repeated intravenous injection of pneumococcus toxin a form of nephritis accompanied by edema.
It might be argued, therefore, that the hemolytic streptococci occur in these patients accidentally, or as an inactive associated organism, and thus cannot be regarded as the immediate cause of the infection. The fact remains, however, that in at least one patient a severe tonsillitis due to hemolytic streptococci was not followed by a rise in titer above normal.
Discussion of the conditions in the third group is not necessary, since there was no indication that the various forms of disease of the kidney were in any way connected with infections due to hemolytic streptococci.
DISCUSSION
The observations that we have made accord with those of others, and add further evidence to show that infections by hemolytic streptococci are sometimes accompanied, but are more often followed, by a significant rise in the antistreptolysin content of the blood serum. The rise does not usually occur until one to three weeks after the onset of the infection. It reaches its highest titer promptly, and, then, after a variable length of time, falls sometimes rapidly but frequently slowly to the normal level. The period during which the antistreptolysin titer persists at an abnormally high level is extremely variable. for no other reason, the test cannot be employed for diagnostic purposes, unless the actual change from a normal titer to a high titer occurs under observation.
The height to which the antistreptolysin titer rises does not seem regularly to be dependent upon the severity of the infection. Indeed as was first noted by Todd (1) , fatal infections by hemolytic streptococci may not be accompanied by any increase in the antistreptolysin content of the blood. Coburn and Pauli (2) have, however, presented evidence to show that the height of the antistreptolysin titer parallels to a certain extent the severity and duration of acute attacks of rheumatic fever, but this has not been the usual experience with streptococcal infections in general, nor has it occurred in our small series of cases.
There appears, also, to be some variation in the production of abnormal amounts of antistreptolysin in different forms of streptococcal infection. In our series, increase in antistreptolysin frequently did not occur after acute tonsillitis and pharyngitis, and in the patients in which the antistreptolysin did increase it rarely reached a high titer. Coburn and Pauli (2) have called attention to this same occurrence in their series. An increased antistreptolysin was more common in scarlatina and high titers more frequent, while antistreptolysin was regularly increased in erysipelas, and high titers were the rule. Under these circumstances it appears somewhat peculiar that in rheumatic fever and hemorrhagic nephritis, both of which are so commonly preceded by acute streptococcal tonsillitis and pharyngitis, the antistreptolysin should be so regularly elevated to a high titer during the acute stage of the disease.
One might advance this as an argument to uphold the view that both diseases are caused by hemolytic streptococci, but it is obvious, from the previous experiences, that persistently high titers of antistreptolysin may be obtained for weeks following all varieties of streptococcal infection. This raises a valid objection to using this test as an indication that any complication of a streptococcal infection is in itself due to hemolytic streptococci. The observations can undoubtedly be interpreted, however, as meaning that both diseases are preceded with remarkable constancy by infections due to hemolytic streptococci, but scarcely warrant any further conclusion in regard to the etiology of acute hemorrhagic nephritis or acute rheumatic fever.
It seems probable that other explanations may be offered to account for the regularity of the relatively high antistreptolysin in these conditions.
In the first place, it is possible that certain strains of hemolytic streptococci may call forth the production of greater amounts of antistreptolysin than others. There is, however, no direct evidence that would uphold this view.
In the second place, it is conceivable that the reactive processes of different individuals may not respond either qualitatively or quantitatively in the same way to a similar stimulus. Under such circumstances there might be a wide variation in the frequency with which increased amounts of antistreptolysin appeared in the serum and in the height to which it rose in different forms of streptococcal infections. The differences, under these circumstances, would depend less upon the form of infection than upon the peculiar reaction of the individual to this infection. Such an interpretation would accord very well with the observations made upon the two forms of nephritis designated as A and B. In the first type, high titers were the rule; in the second type, high titers were practically absent, and even when in the Type B cases the titrations were made during and following an exacerbation of nephritis coincident with a severe tonsillitis due to B. hemolytic streptococci, an increase in the titer above normal was not observed.
If further studies show that the observations already recorded occur with considerable constancy, they would still further support the view that the formation of antistreptolysin reflects the degree to which the reactive processes of the body respond in certain forms of streptococcal infections or in some diseases following streptococcal infections. It might be found that the response of this particular antibody is exaggerated in erysipelas,4 scarlatina, rheumatic fever and in one form of acute hemorrhagic nephritis. It is to be remarked that in all of these diseases an allergic factor is considered by many to play a nmore or less definite part in the pathogenesis and natural history of the process. There is no particular reason, however, to suppose that the allergic factor and the antistreptolysin response are in any way related. CONCLUSIONS 1. Repeated determinations of the antistreptolysin content of the serum from normal individuals and from patients suffering from a variety of chronic diseases unrelated to streptococcal infections showed that the titer in the majority of cases fell between 25 and 50 units and rarely exceeded 100 units.
2. In acute infections, due to agents other than hemolytic streptococci, titers above 100 units were encountered a little more frequently (22.7 per cent of 66 cases).
3. Significant increases in antistreptolysin were found in the serum from patients with streptococcal infections. This occurred in order of frequency and in height of elevation in acute tonsillitis and pharyngitis, in miscellaneous infections, in scarlet fever, erysipelas and rheumatic fever. In acute rheumatic fever the antistreptolysin titers were regularly and markedly increased.
4. High antistreptolysin titers were also obtained regularly in one form of acute hemorrhagic nephritis designated as Type A. In a second form, also preceded by streptococcic infections, designated Type B, but with insidious onset, the antistreptolysin titers were rarely above the normal and were in some patients unusually low.
5. Though some correlation could be noted between the antistreptolysin curves and the course of the disease in patients with acute rheumatic fever and with acute hemorrhagic nephritis, this was not very close.
6. Reasons are given for concluding that the occurrence almost constantly of the high antistreptolysin titers that are observed during the course of acute rheumatic fever and acute hemorrhagic nephritis, only indicate the recent occurrence of an infection due to hemolytic streptococci and cannot be used as evidence that these diseases are caused by hemolytic streptococci.
7. There appears to be a difference of reactivity amongst individuals suffering from different forms of streptococcal infections. This leads to variation in the production of antistreptolysin. 8 
